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ABSTRACT: 

PURPOSE: To make strong the tensile stress of electrode 
wirings and to 

prevent a disconnection of the electrode wirings by a 
method wherein a dummy 

via hole, which does not reach a semiconductor substrate, 
is provided between 

via holes, which are formed in an insulating film on the 
substrate and through 

which upper and lower electrode wiring films are connected 
to each other, and 

the length of the electrode wirings on the insulating film 
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is made short. 

CONSTITUTION: A dummy via hole 5, which does not reach a 
semiconductor 

substrate 1, is provided between via holes 4 and 4, which 
are formed in an 

insulating film 2 on the substrate 1 and through which 
upper and lower 

electrode wiring films 3 are connected to each other. In a 
sputtering process, 

in which when an Al/Si alloy film is used for electrode 
wirings, the films 3 

are formed, a disconnection of the films 3 is caused by a 
change in a grain 

size in film quality or the like due to an abnormality in a 
device, such as a 

vacuum leak. There, a pattern, which is set the width of 
the lines of the 

electrode wirings to a width of 2μm or wider and is 
inhibited the length of 

the wirings between the holes 4 and the hole 5 of the 
electrode wirings to a 

length of lμm or shorter, is formed. Thereby, the 
disconnection rate of the 
electrode wirings is improved. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the wiring approach of a semiconductor device. In 
recent years, wiring on a semiconductor device is also made detailed with the large capacity of 
electronic parts, and high integration. For this reason, it is necessary to cancel the trouble which is easy 
to lead to failures, such as an open circuit and a short circuit, as much as possible, and to carry out the 
probability of the dependability of a semiconductor device. 
[0002] 

[Description of the Prior Art] Drawin g 4 is the explanatory view of the conventional example. For a 
semi-conductor substrate and 2, as for the electrode wiring film and 4, in drawing, an insulator layer and 
3 are [ 1 / a beer hall and 6 ] open-circuit parts. 

[0003] Former, As shown in drawing 4 (a), there is a spatter process which attaches the metal membrane 
used as the basis of electrode wiring into the wafer process in the production process of a semiconductor 
device. Usually, it is common to electrode wiring to put the aluminium alloy film containing silicon or 
copper on a semi-conductor substrate by the spatter as a metal membrane. 

[0004] In this case, when wiring formation is performed by the metal membrane using an aluminum 
silicon (aluminum/Si) alloy It is a long time about the done semiconductor device product, If it is left at 
an elevated temperature As [ cut / as shown in drawing 4 (b) / with the knife / the metal membrane ] It 
may disconnect with a snap., 
[0005] 

[Problem(s) to be Solved by the Invention] An open circuit of this electrode is generated like 
electromigration only by [ instead of the electrical potential difference to impress and the mode 
disconnected in the magnitude of a current ] leaving it at an elevated temperature. 
[0006] Moreover, an open circuit of electrode wiring is greatly influenced by the die length and width of 
face of electrode wiring Rhine. As a cause, it is increase of the grain size by elevated-temperature 
neglect of aluminum. (8-10 micrometers) It thinks, It is the purpose of this invention to prevent the 
open-circuit failure by the tensile stress. 
[0007] 

[Means for Solving the Problem] Drawin g 1 is the principle explanatory view of this invention. For a 
semi-conductor substrate and 2, as for the electrode wiring film and 4, in drawing, an insulator layer and 
3 are [ 1 / a beer hall and 5 ] dummy beer halls. 

[0008] it is common to electrode wiring to use aluminum alloy film Abnormalities (change of grain size 
etc.) of the membraneous quality of the electrode wiring film by abnormalities in equipment, such as 
vacuum leak at the spatter process which attaches the electrode wiring film at this time Open circuit of 
the electrode wiring film caused, a prevention of the open circuit which occurs well [ when using the 
aluminum/Si alloy film especially ] sake, A dummy beer hall is prepared in the middle of electrode 
wiring film, Even if it shortens spacing of electrode wiring between beer halls and the grain size of 
aluminum alloy film becomes large by metaphor elevated-temperature neglect It is made for an open 
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circuit not to arise., 

[0009] That is, the purpose of this invention is between the beer halls 4 and beer halls 4 which connect 
the electrode wiring film 3 of the upper and lower sides formed in the insulator layer 2 on the semi- 
conductor substrate 1 as shown in drawing 1 , It is attained by forming the dummy beer hall 5 which 
does not reach the semi-conductor substrate 1 . 
[0010] 

[Function] Open circuit of electrode wiring, It is decided by the die length and width of face of electrode 
wiring Rhine, In this invention, a chief aim is set to the die length of electrode wiring Rhine, It is 
shortening electrode wiring, It becomes so strong to the tensile stress during wiring, An open circuit of 
electrode wiring can be prevented. 
[0011] 

[Example] The sectional view of one example of a principle explanatory view-cum-this invention of this 
invention, drawing 2 - drawing 3 of drawing 1 are the width of face of electrode wiring Rhine and die 
length, and the related Fig. of an open circuit. 

[0012] it is shown in drawing 1 (a) — as ~ the Si substrate 1 top — spatter, argon (Ar) gas is introduced 
into a sputtering system with the degree of vacuum of SmmTorr extent -- the aluminum-Si (1%) alloy 
film is put on the thickness of 1 micrometer, the growth rate of the wiring film in this case - 
lmicrometer/80sec it is . 

[0013] first or [ that the die length and width of face of electrode wiring Rhine are / how / related to an 
open circuit of electrode wiring ] TEG (Test Element Group) of a semi-conductor It investigated using 
the pattern, first the die length of electrode wiring Rhine — 2m — fixed — carrying out — width of face of 
electrode wiring Rhine 1 .0, 1 .2, 1 .5, 2.0, and the electrode circuit pattern that has 4.0 micrometer are 
formed in the same TEG by the usual spatter, and the result of having investigated the burnout rate is 
shown in drawin g 2 . 

[0014] A burnout rate goes up rapidly as a burnout rate will be low and it will become thin, if there are 2 
micrometers or more of width of face of electrode wiring Rhine. Subsequently, width of face of 
electrode wiring Rhine is fixed with 2 micrometers, the electrode circuit pattern with which the die 
length of electrode wiring Rhine has 2, 4, 8, and 10m is formed in the same TEG by the usual spatter, 
and the result of having investigated the burnout rate is shown in drawing 3 . 
[0015] Consequently, a burnout rate goes up rapidly as a burnout rate will be low and it will become 
long, if the die length of electrode wiring Rhine is 6m or less. As shown in drawing 1 based on this 
result, as a result of creating the pattern which held down the die length of wiring between width of face 
of 2 micrometers, and the beer hall of an electrode and a dummy beer hall to lm or less, single or more 
figures have been improved compared with the thing of the former [ burnout rate ]. 
[0016] 

[Effect of the Invention] As explained above, according to this invention, by preparing a dummy beer 
hall for the die length of electrode wiring between the beer halls of an electrode, and shortening the die 
length of electrode wiring on an insulator layer, the tensile stress of electrode wiring becomes strong, an 
open circuit of electrode wiring can be prevented, and the dependability of a semiconductor device 
improves. 

[0017] Moreover, even if spatter conditions become is hard to be influenced as for a degree of vacuum 
etc. and electrode wiring width of face shifts it somewhat, generating of an open circuit can be lessened 
by shortening die length. 
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